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Granulosa cell tumor of the testis in a newborn 
ABSTRACT
Testicular neoplasms are uncommon tumors of childhood. These tumors comprise the germ cell tumors, and other tumors that may originate from histological testicular components, which are unrelated to the germinal lineage. Among the latter are the sex cord-stromal tumors (SCST), an important entity in newborns. SCSTs comprise, among others, granulosa cell tumors, which are more common in the ovary, but in rare cases may develop in the testis. The prognosis is excellent since it is universally benign. Diagnosis, which is sometimes challenging, is usually made after orchiectomy and pathological examination, which is characterized by morphological features and positive expression of inhibin, calretinin, and vimentin, and negative for alphafetoprotein. The authors present the case of a newborn with a right enlarged testis detected during the first examination after birth. Ultrasonography showed a heterogeneous solid/cystic mass in the right testis, without retroperitoneal lymphadenopathy. A right inguinal orchiectomy was performed 21 hours after birth. Pathologic examination revealed a juvenile granulosa cell tumor of the right testicle. After 4 years of follow-up, as expected, the child presented an uneventful outcome.
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CASE REPORT
A 28-year-old mother gave birth to a male newborn at the 40th week of gestational age, through an uneventful vaginal delivery. The newborn weighted 3040g, and the Apgar score was 9, 10, 10. During the initial post-delivery examination, the neonatologist detected, as the sole alteration, an irregular, asymmetric, and enlarged right testis of a term newborn. This finding was confirmed by an ultrasonographic examination that showed a heterogeneous solid mass in the right testis without retroperitoneal lymph node involvement. Left testis was descended and external genitalia was normal Serum alpha-fetoprotein (AFP) and total human chorionic gonadotropin (hCG) determination was 97,819 ng/mL (within normal range for gestational age and birth weight) and 31,4 mUI/mL (reference value: < 5 mUI/mL), respectively.
The final diagnosis was juvenile granulosa cell tumor of the right testicle. The epididymis and rete testis were not involved but were displaced to the periphery. Neither necrosis nor infiltration of the tunica albuginea, nerves, or vessels was found. Surgical margins were free of neoplasia. The 4-year follow-up showed a healthy child without evidence of any testicular or scrotum complaints.
DISCUSSION
Testicular neoplasms are the most frequent tumor in young men, but are rare among children. Their incidence ranges between 0.5 and 2.0 cases per 1,000,000 children. 1 Approximately 10% of all testicular tumors are diagnosed during the neonatal period, 2 comprising less than 1% of all childhood cancers. 3 Testis tumors are represented by germ cell tumors, which are the leading histology, 4 but any other histological testicular component may give rise to neoplasia. In this setting are the sex cord-stromal tumors (SCSTs), which account for approximately A right inguinal orchiectomy was performed at 21 hours of age. Gross examination of the surgical specimen showed a light-brown colored, round, and solid mass measuring 3.0 × 2.0 × 1.5 cm. At the cut surface, a solid and firm sharply defined neoplasia replaced most of the testicle parenchyma, displacing the epididymis peripherally. The morphology was characterized by solid areas, and focal cystic structures resembling follicles containing a light basophilic watery substance ( Figure 1A, 1C and 1D ). These follicular-resembling areas showed multi-stratified clusters of neoplastic cells. The solid areas predominated and showed a lobulated arrangement formed by large cells with light eosinophilic cytoplasm, with rounded hyperchromatic nuclei and visible nucleoli, besides occasional nuclear infolding ( Figure 1B ). Mitotic and apoptotic cells were frequent. Immunostainings revealed diffuse positivity for vimentin and focal calretinin and inhibin, and negativity for β-hCG, alpha-fetoprotein and cytokeratins (Figure 2 ), thus ruling out yolk sac tumor, which was the major differential diagnosis. characterized by an asymptomatic testicular mass within the abdomen or inguinal region, or within the scrotal sac, and the lack of endocrinological features. Some cases present the contralateral testis as clinically normal but undescended. When associated to external genitalia abnormalities, like ambiguous genitalia or hypospadia, JGCT usually presents abnormal karyotypes involving X/XY mosaicism or structural abnormalities of the chromosome Y. 12, [17] [18] [19] Chromosomal abnormality linked to the Y chromosome was reported to be found in 20% of the cases. 18, 19 AFP is a glycoprotein normally and equally produced by the yolk sac, liver, and gastrointestinal tract in early embryogenesis. [20] [21] [22] Although the importance and usefulness of AFP as a tumor marker is well established, the reference value of AFP in newborns is still under standardization. Bader et al., 22 studying 260 term and near-term newborns, found a reference interval for AFP concentrations at birth that was 15,700-146,500 ng/ mL, based on 95% confidence interval. The median value was 48,300 ng/mL, which constitutes a useful 10-20% of all gonadal tumors during childhood, mostly during the neonatal period or infancy, indicating a prenatal origin of tumor development. 5, 6 Granulosa cell tumor of the testis is a SCST distinguished in the adult and juvenile types. 7 In 1983, Crump 8 first described a case of a SCST in a 30-week-old fetus, but juvenile granulosa cell tumor (JGCT) was recognized as a distinct entity in 1985 due to its similarity to the ovarian granulosa cell tumor. 9, 10 The juvenile type accounts for 1.2% of all prepubertal testis tumors, representing the most common stromal sex cord neoplasm of the testis in infancy, and the most common neoplasm of the testis in the first 6 months of life.
11-13 Until 2002, 48 cases had been described and compiled by Nieto et al, including a case report by the same author. 14 JGCT is thought to arise from a specialized gonadal stromal cell of the testicle, which, histologically, is very similar to the JGCT of the ovary. This tumor usually affects the right and left testis equally, and the age at diagnosis ranges from neonates to 21 months. 9, 12, 15, 16 Clinical features are The prognosis is excellent because JGCT is a benign entity. The diagnosis is reached by pathological findings after orchiectomy, which remains the treatment of choice. However, in case of a pre-operatory high index of suspicion, and after definitive frozen sections diagnosis, it is possible to enucleate the tumor while sparing the remainder of testis. 28 We report the case of a term newborn that presented a painless testicular mass diagnosed in the delivery room. The appropriate physical examination led to the early diagnosis, prompt treatment, and consequently, a favorable prognosis.
Pediatric testicular tumors are uncommon and usually present as painless testicular growths. Continuous and meticulous physical examination is the cornerstone to assure the early diagnosis and subsequent good prognosis in the childhood and perinatal period.
reference. 23, 24 Therefore, although elevated, the value of serum AFP of our patient was within normal limits for the gestational age and birth weight, which is in accordance with JGCT behavior and laboratory characteristics. As far as we know, and based on a thorough bibliographic research, elevation of hCG is not observed in JGCT of the testis. The mild elevation detected in our case was interpreted as a false-positive result, as observed in other testis tumors. 25 Similarly, the method of dosage using Siemens kit accepts several interferences as causing false-positive results mainly in the range of 10-50 mUI/L. Therefore AFP and hCG determinations are considered useless tumor markers for this type of neoplasm. 18, 19 Imaging studies, mainly those obtained by ultrasound examination, show a complex cystic and solid mass.
Grossly, the tumor appears as a tan to yellow mass, within the parenchyma of the testis, with a mixture of solid and cystic regions without necrosis or hemorrhage. These cysts are thin-walled follicle structures that vary in size from 0.8 cm to 6.5 cm, and contain viscid or gelatinous fluid or clotted blood. 13, 26, 27 Microscopically, the cysts are lined with single or multiple layers of granulosa cells with or without solid nodules. In non-follicular areas, the cells grow in sheets, nodules, irregular clusters, and sometimes are dispersed loosely in the stroma. The nuclei are round to oval and hyperchromatic with visible nucleoli and varying amounts of eosinophilic cytoplasm. Mitoses may be prominent and often as numerous as 33 mitoses per 10 high power fields. 9, 13, 26 The high number of mitotic figures most likely represents the proliferative activity of the neonatal tissue, since JGCT are universally benign. 28 The granulosa cells stain positive for cytokeratin and vimentin. 26, 29 As a gonadal stromal tumor, immunohistochemistry is also positive for CD99, inhibin, and calretinin. 7, 30 Characteristically, JGCTs do not stain for AFP.
Differential diagnosis includes yolk sac tumor, teratoma, cystic dysplasia of the testicle, Sertoli cell tumor, gonadoblastoma, and unclassified SCSTs. 7, 12, 31 All these tumors have been described as having cystic and solid components on ultrasound. In this context, morphologic features and adjunctive studies are capable of excluding most of the considered diagnostic possibilities. The presence of polyhedral cells with clear cytoplasm, microfollicules (Call-Exner bodies, which are multilayered folliclelike structures containing mucin), expression of inhibin, and lack of expression of AFP help to ascertain the diagnosis of JGCT in most cases.
